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Method for cuttinQ up products and apparatus for carrying out the method 
The known technique 

The invention concerns a method for cutting up products such as meat and 
fish, which products, are for example transported by means of a conveyor 
belt along a transport line comprising two conveyor belts which extend sub- 
stantially in the same direction, that there is effected a detection of the size 
and/or the volume and/or mass of the products which are transported along 
these conveyors, that there is effected a determination of the desired cut 
positions for the products, and that there is carried out a control or regula- 
tion of the product transportation, so that a cutting up or cutting off can be 
effected at the desired cut positions, and an apparatus for the execution of 
the method. 

Such methods are used when it is desirable to cut up different products 
which, for example, can be meat, fish or other food products, but which can 
also consist of products other than edible products, in pieces of a size 
which is predetenmlned, and especially in pieces which are of unifomi size, 
volume and/or weight. 

A method and an apparatus for the automatic cutting up of meat and fish in 
pieces with a predetermined weight are known from the description of EP 
504 466 A1. 

The products are transported along two weighing belts, each of which is 
connected to a computer, which activates a cutting knife for each belt. After 
the weighing belts, when the products pass a space between two supply 
belts and two discharge belts, the cutting knife/knives are activated to carry 
out a transverse cut at the individual belts. In this way, the products are cut 
up in a predetermined weight by the cutting knives at each their belts. 
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However, this method is relatively complicated, the reason being that it 
comprises two cutting knives which must be activated for cutting up the 
products Independently of each other at each their transport lines. 



The object of the invention 



With the invention it is desired to provide a method that, in comparison with 
the hitherto-known methods, distinguishes itself by a higher degree of sim- 
plicity. It is especially desired to provide a system whereby two or more 
products can be cut through and/or portioned simultaneously, and espe- 
cially so that the cutting at the two or more transport lines can take place at 
the same time. This simplifies the whole of the cutting process and at the 
same time increases the cutting capacity. 

This is achieved with a method whereby the control or regulation of the 
product transport is finally effected by controlling or regulation of two or 
more feeding conveyors in relation to each other/one another, and that the 
cutting-up or cutting-off of the products is effected by a cutting process 
which Is common for the two or more feeding conveyors. 

As disclosed in claim 2. by regulating the transport speed of ttie individual 
conveyor belts, there is achieved a simple construction and a precise posi- 
tioning of the products in the cutting position. 

As disclosed in claim 3. by dividing the supplied products in pieces, which 
are transported to the cutting position on their individual belts, a consider- 
able Y/OTk saving is achieved and at the same time a high cutting speed and 
herewith high cutting capacity. 

As disclosed In claims 4-8. by configuring the apparatus for the execution of 
the method with two or more conveyor belts, the transport speeds of which 
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are regulated individually depending on the products by means of Individual 
motors, a detection unit can detemiine the cut position for each product so 
that the cut-off pieces are of the same predetermined size. 

The dravyino 

In the following, an example embodiment according to the invention will be 
described in more detail with reference to the drawing, where 

fig. 1 shows a side view of an apparatus according to the inven- 
tion for the cutting up of products, and 

fig. 2 shows the apparatus seen from above along the section 11-11 
in fig. 1 . 



Descriotio n of an example embodiment 

As shown in fig. 2. products 1 which are to be cut up in suitable and/or uni- 
form pieces are supplied to the cutting system by means of a conveyor belt 
2 which, like the remaining conveyor belts which are described in the fol- 
lowing, are moved around rollers or the like in a commonly-known manner. 
From the conveyor belt 2, the products 1 are fed over to the feeding con- 
veyors 3a and 3b, in that the products herewith pass a roller, drum or a 
cylinder 4. The function of this roller 4 is to position the underside of the 
products in a plane so that a rotating, circular knife 5, which in the figures is 
shown placed above the roller 4 and with its cutting plane at right-angles to 
the roller 4 and the conveyor belt 2, can cut completely through the product 
1. 
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By its passage of the roller 4 and the circular knife 5, the product 1 is thus 
cut into two pieces or product parts 6a and 6b. Each of these pieces is fed 
over to its individual feeding conveyors 3a and 3b. These conveyors extend 
substantially parallel and are driven individually by electric motors 12. 

5 

Above the feeding conveyors 3a and 3b there is disposed a scanning and 
data collection unit 7 which, in various ways and by means of various 
methods, can detect the size, for example the extent in the sideways direc- 
tion or the profile, the volume and/or the mass of the product pieces 6a and 

10 6b which pass the unit 7. This can be effected, for example, by means of 
electromagnetic beams, which carry out a scanning in a scanning area 10, 
in that from the unit 7 there is emitted a wave 8 which is reflected from the 
product to the unit 7 as a wave 9. Other fonms of detection than those de- 
scribed can be used for the detection of the dimensions of the product 

15 pieces. On the basis of the detection and by means of a calculation unit, 
e.g. in the form of a computer and a computer programme, with the unit it 
can be determined at which places 1 1 in the passing products 6a and 6b a 
cut is to be made in order for the cut-off pieces to be of the size, the volume 
or the mass which has been predetermined and which is pre-programmed. 

20 In particular, it can be determined at which cut positions 11 a cutting- 
through shall be effected in order for the cut-off pieces to be of substantially 
the same size, volume and/or mass/weight. 



From the feeding conveyors 3a and 3b, the products 6a' and 6b' are fed 
25 over to a conveyor belt 15. in that between the feeding conveyors 3a and 
3b and this conveyor belt 15 there is disposed a cutting aggregate 13 with 
which a cutting-out or portioning of the products can be effected. This cut- 
ting aggregate 13. which e.g. can be in the form of a knife element and 
which can effect a cutting-over of the products which are fed from the 
30 feeding conveyors 3a and 3b to the conveyor belt 15. at ttie same time and 
for example transversely to the direction of transport, is driven by a drive 14 




wo 01/32369 PCT/DKOO/0061 1 



which can be controlled depending on the sizes detected by the unit 7 and 
while making use. for example, of a computer control, e.g. the above-men- 
tioned computer programme. 

5 By making use of the scanning and data collection unit 7, the cut positions 
11 can as mentioned be determined for the product pieces which have past 
the unit 7, and these cut positions are, for example, determined in relation 
to a reference on each of the feeding conveyors 3a and 3b. When the prod- 
uct pieces 6a, 6b, 6a' and 6b' thus approach the cutting aggregate 13, a 

10 regulation of the positions of the feeding conveyors in relation to each other 
is carried out. for example by means of a computer control arrangement, so 
that the cut positions 1 1 on the products on each feeding conveyor 3a and 
3b will lie opposite each other, or in a position at which a cutting-through at 
the predetermined cut positions will be effected by means of the cutting ag- 

15 gregate 13. This regulation of the mutual positions of the feeding conveyors 
can, for example, be effected by the speed of one or both of the motors 12 
being regulated up or down, so that a position is reached at which the cut 
positions are aligned with each other Solely braking down the one motor in 
relation to the other can possibly effect the regulation. 

20 

For this regulation, use is made of the calculated information regarding the 
cut positions 1 1 , in that these can be determined, for example, in relation to 
the above-mentioned reference on each of the feeding conveyors 3a and 
3b. It can thus be expedient for the control system also to contain a system 
25 for the determination and/or surveillance of a relevant position of each 
feeding conveyor. 



30 



When the system has brought the cut positions 1 1 in alignment with each 
other, and when these cut positions are brought into the position where the 
cutting through can be effected in the calculated positions by means of the 
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cutting aggregate 13, the drive 14 is activated by means of the control sys- 
tem. 

Hereafter, the cut-off pieces are transported further on the conveyor belt 1 5, 
5 which is driven by a motor 16, for further processing, packing etc. 

In the example shown, it is shown that the products 1 are divided along 
their length by means of a single, rotating circular knife 5, but use can be 
made of two or more such knives, which can divide the products into three 

10 or more parts. In such a case, use must also be made of the corresponding 
number of feeding conveyors 3a and 3b. Moreover, it will be obvious that 
the dividing of the products into several parts by means of the rotating, cir- 
cular knife 5 or a similar cutting an-angement can be dispensed with, in that 
the invention can find application where several products are transported 

1 5 side by side. There can thus be effected a feeding of several products in 
two or more parallel flows, so that the transport of individual products is ef- 
fected to each of the feeding conveyors. 



20 
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CLAIMS 



1 . Method for the cutting up of products such as meat and fish, which prod- 
ucts are, for example, transported by means of a conveyor beit along a 
transport line comprising two conveyor belts which extend substantially 
in the same direction, that there is effected a detection of the size and/or 
the volume and/or mass of the products which are transported along 
these conveyors, that there is effected a determination of the desired cut 
positions for the products, and that there is carried out a control or 
regulation of the product transportation, so that a cutting up or cutting off 
can be effected at the desired cut positions, characterized in 
that the control or regulation of the transport of the products (6a, 6b) is 
finally effected by controlling or regulation of two or more feeing con- 
veyors (3a, 3b) in relation to each other/one another, and that the cut- 
ting-up or cutting-off of the products is effected by a cutting process 
which is common for the two or more feeding conveyors (3a, 3b). 

2. Method according to claim 1, characterized in that the transport 
speed of one or more of the feeding conveyors (3a, 3b) is reduced, 
and/or the transport speed of one or more of the feeding conveyor (3a, 
3b) is increased. 

3. Method according to one or more of the claims 1 and 2, 
characterized in that the products (6a, 6b) which are trans- 
ported along the two or more feeding conveyor (3a, 3b) are the result of 
the supplied product items (1) being divided into several pieces, which 
are then transported individually along the two or more feeding convey- 
ors (3a, 3b). 

4. Apparatus for the execution of the method according to one or more of 
the claims 1-3, said apparatus comprising a transport line, e.g. a con- 
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veyor belt, a detection unit for the detection of the size and/or volume 
and/or mass of the transported products (1). and a cutting aggregate 
(13) for the cutting of the products (1 ) into portions, characteriz- 
ed In that the apparatus comprises two or more feeding conveyors (3a. 
3b) for the transport of the products (1. 6a. 6b. 6a', 6b'). v>^here one or 
more of the feeding conveyors is driven in such a manner that the 
transport speed can be controlled and/or regulated. 

5. Apparatus according to claim 4, characterized in that each of 
the feeding conveyors is driven individually by a motor (12), preferably 
an electric motor, and that a speed regulation or control is associated 
with at least one of these motors. 

6. Apparatus according to claim 4 or 5. characterized in that the 
cutting aggregate (13) is positioned so that It can effect a cutting-off of 
products (6a', 6b') which are transported along two or more of the feed- 
ing conveyors (3a, 3b). 

7. Apparatus according to one or more of the claims 4-6, character- 
ized in that the apparatus comprises a dividing aggregate (5) which is 
positioned before the feed-In to the feeding conveyors (3a. 3b), and with 
which the product items (1) which are fed to this dividing aggregate (5) 
can be divided into two or more products (6a, 6b) which are fed indi- 
vidually to one of the feeding conveyors (3a, 3b). 

8. Apparatus according to one or more of the claims 4-7, character- 
ized In that the detection unit for the detection of the size and/or vol- 
ume and/or mass of the transported products comprises a scanning and 
data collection apparatus (7) which, on the basis of the detection of the 
transported products (6a, 6b), can detennine cut positions (11) for each 
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of the transported products (6a,6b,6a\6b'), so that the cut-off product 
pieces are of a predetermined sizes. 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS . 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ._ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problemis to 
the IFW Image Problem Mailbox. 



